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Zachary Ewing and Eric Fossum*
Poly(arylene ether)s, PAEs
• High performance engineering thermoplastic materials
• Excellent mechanical properties and thermal stability
• Resistant to hydrolysis and oxidation
• Many prepared via nucleophilic aromatic substitution (NAS) 1,2
• Electron withdrawing groups (EWG) typically in para positions1,2,3,4
• PAEs can also be synthesized with an EWG in the meta positions, 
creating easily functionalized systems, with no change in the 
backbone 5,6,7
Introduction
Experimental Procedure
PEEK Analogues
Compound %
PEEK
Td
5% 
(°C)
Tg
(°C)
Tc
(°C)
Tm
(°C)
4a 0 456 115 N/A N/A
4b 50 444 127 N/A N/A
4c 75 498 139 220 278
x=1
x=0.5
x=0.25
General Synthesis: As an example procedure the synthesis of P50-co-m-P50,
4b, will be described. In a 10 mL round bottomed flask were placed 1 (0.300 g, 
1.38 mmol), 2 (0.303 g, 2.75 mmol), potassium carbonate (1.14 g, 8.25 mmol), 
NMP (2.15 mL), and a stir bar. The reaction mixture was connected to a reflux 
condenser and a gas inlet adapter. The system was purged with nitrogen and 
placed in a silicon oil bath. The reaction vessel was heated to 185 °C for 24 h. 
Then, to the reaction mixture, 3 (0.300 g, 1.38 mmol) and NMP (2.15 mL) were 
added. This reaction mixture was then heated at 150 °C for 24 h. The solution 
was precipitated from water which yielded a brown solid, which was collected 
via vacuum filtration. Percent yield: 61%
Conclusions
• TGA analysis indicated excellent thermal stability as all samples possessed 
5% weight loss temperatures around or above 400ºC.
• All materials were successfully synthesized in a one-pot fashion.
• Polymer 4c showed semi-crystalline character, as reported on previously 
synthesized counterparts.
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Possible sites for 
functionalization
Scheme 2: General scheme of reaction for compounds 4a-c.
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Figure 2: 75.5 MHz DEPT 90 13C NMR (DMSO-d6) series of 50/50 copolymer 
reaction (first addition at bottom, last at top, see table 2).
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Figure 3: 75.5 MHz DEPT 90 13C NMR (DMSO-d6) series of 
75/25 copolymer reaction (first addition at bottom, last at 
top, see table 2).
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Scheme 1: Two paths to obtain 
copolymer.
Table 1: Thermal data for selected compounds
Polymer Method Temp. 1 Time Temp. 2 Time
4a BW
a
SWb
185°C
185°C
24 hrs
24 hrsf
-
-
-
-
4b BWc 185°C 24 hrs 150°C 24 hrs
4c BW
d
SWe
185°C
185°C
24 hrs
24 hrs
150°C
150°C
24 hrs
24 hrsf
Table 2: Synthesis methods for selected compounds
a) BW= Batch-wise: equimolar amounts of 1 and 2 were added all 
at once.
b) SW= Step-wise: 0.25 equiv. of 1 was added four times, at 24-
hour intervals, to 1.0 equiv. of 2.
c) BW = Batch-wise: 0.5 equiv. of 1 was reacted with 1.0 equiv. of 
2, followed by addition of 0.5 equiv. of 3.
d) BW= Batch-wise: 0.25 equiv. of 1 was reacted with 1.0 equiv. of 
2, followed by addition of 0.75 equiv. of 3.
e) BW= Batch-wise: 0.25 equiv. of 1 was reacted with 1.0 equiv. of 
2, followed by three additions of 0.25 equiv. of 3, at 24 hour 
intervals.
f) Time of reaction after each addition.
Figure 1: 75.5 MHz DEPT 90 13C NMR (DMSO-d6) series of m-
PEEK reaction in Step-wise fashion (first addition at bottom, last 
addition at top, see table 2).
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Figure 5: TGA overlay of 4a, 4b, and 4c.Figure 4: DSC overlay of 4a, 4b, and 4c..
